Most work on ecological networks involves 2-mode species-based networks, where nodes represent 2 interacting communities, for instance, species of plants and pollinators or hosts and parasitoids ([@zoz028-B66]; [@zoz028-B43]; [@zoz028-B62]). However, each species node is aggregated, representing a population of individuals and, whereas species, principally at least, do not interact, their individuals do. Likewise, many population models assume that individuals of a particular species are identical, but in fact individuals do differ ([@zoz028-B10]; [@zoz028-B16]). Despite the fact that individual variation within natural populations is one of the pillars of Darwinism ([@zoz028-B10], [@zoz028-B12]; [@zoz028-B54]; [@zoz028-B16]; [@zoz028-B52]; [@zoz028-B70]) and that the importance of downscaling ecological networks from species to individuals has been repeatedly stressed ([@zoz028-B23]; [@zoz028-B33]; [@zoz028-B22]; [@zoz028-B61]; [@zoz028-B42]; [@zoz028-B29]; [@zoz028-B72]), the number of network studies at that organizational level has only recently increased significantly (e.g., [@zoz028-B71]; [@zoz028-B2], [@zoz028-B3]; [@zoz028-B58]; [@zoz028-B61]; [@zoz028-B24]; [@zoz028-B19]). An individual-resource network is a bipartite network consisting of 2 types of node, one representing the individuals of a population and the other representing resources ([@zoz028-B43]; [@zoz028-B58]).

This growth has improved the characterization of intrapopulation patterns of resource use, which is essential to understand how different hierarchical levels affect each other ([@zoz028-B3]; [@zoz028-B27]). In particular, it has demonstrated a strong nonrandom use of trophic resources among individuals. The most recurrent pattern found is nestedness (e.g., [@zoz028-B3]; [@zoz028-B24]; [@zoz028-B19]), which reveals that more specialized individuals use subsets of those resources that more generalized individuals use ([@zoz028-B34]; [@zoz028-B6]; [@zoz028-B2]). The second pattern, less frequently found, is clustering or modularity (e.g., [@zoz028-B2]; [@zoz028-B58]; [@zoz028-B25]). Clusters or modules are network subsets more densely connected than expected if interaction among nodes was random, which translated to individual-resource networks means a presence of groups tending to use the same subset of resources ([@zoz028-B32]; [@zoz028-B2]). Some modularity indices allow considering the bipartite nature of interactions ([@zoz028-B18]). As far as we know, no previous studies have used bipartite modularity to analyze the niche partition of individual-resource networks.

The population resource niche width is the range of resources used by all individuals in the population; whereas the individual resource niche width has to be a subset of the population resource niche width ([@zoz028-B48]). Variation in individual niche width can be driven by the sex, age, shape, size, social status, and behavior of the individuals ([@zoz028-B51]; [@zoz028-B10], [@zoz028-B11], [@zoz028-B12]). Such variation can be tested against the ideal free distribution theory ([@zoz028-B21]). This theory predicts that individuals self-distribute on food resources to maximize their individual energy input when search and handling times (capture of resource, consumption, and digestion) are included ([@zoz028-B51]; [@zoz028-B10]; [@zoz028-B54], [@zoz028-B55]; [@zoz028-B4]; [@zoz028-B43]; [@zoz028-B58]). According to this theory and at a given time and space, the phenotypic traits of an individual constitute a complex factor that determines its niche width, but diversity of available resources ([@zoz028-B58]; [@zoz028-B4]; [@zoz028-B53]) and intra- and interspecific competition may be also important determining factors ([@zoz028-B54], [@zoz028-B55]; [@zoz028-B12]; [@zoz028-B58]).

This study focused on the diet of the Balearic lizard *Podarcis lilfordi* (Lacertidae) on 2 islets off the southern coast of Mallorca Island (Balearic archipelago, Spain), namely Na Moltona (NM) and Na Guardis (NG). Diet data are produced from analysis of fecal samples collected in different seasons and years (spring, summer, and autumn, 2011--2013). According to literature, *P. lilfordi* is expected to feed on invertebrates, plants, and conspecific eggs ([@zoz028-B40]; [@zoz028-B60]; [@zoz028-B41]; [@zoz028-B35]). Niche structure was described at individual level. In addition, data on size and gender were collected. The resource niche of a lizard individual was defined qualitatively as number of different food items in its diet (degree). Since the resource niche of the entire population is equivalent to the pooled number of different links of all its individuals, together, 2 extremes of a continuum are possible 1) individual and population niche are equal or 2) the niches of the individuals has minimum overlap. Thus, the shape of the actual population niche becomes the frequency distribution of the individual niche widths. Specifically, our objectives are to 1) compare the niche structure at population and individual levels, 2) characterize niche partition by means of the network indices modularity and nestedness, and 3) assess the influence of body size, gender, season, and spatial location on niche structure.

Material and Methods
====================

Species and study area
----------------------

*Podarcis lilfordi* is an endemic lizard from the Balearic Islands (Western Mediterranean Sea), with more than 24 described subspecies, that is categorized as endangered at the national level and vulnerable at the global and regional levels ([@zoz028-B67], p. 281). It is locally extinct on the 2 largest islands, Mallorca and Menorca, due to human introduction of vertebrate predators ∼2,000 years ago ([@zoz028-B37]). Currently, it is found on islets around Mallorca and Menorca and on the Cabrera Archipelago, southern Mallorca. During the last century, it seems to have disappeared from 4 of these islets ([@zoz028-B26]).

This study was conducted on 2 islets near southern Mallorca ([Figure 1](#zoz028-F1){ref-type="fig"}): NM (∼39°18′N, 3°00′E) and NG (∼39°18′N, 3°00′E). Half of NM islet (5.09 ha) is covered by shrubs, mostly *Pistacia lentiscus* and *Phillyrea* spp., about 10% by halophytic species, such as *Salicornia ramosissima* and the rest is bare rock and small pools ([@zoz028-B49]). NG is a 1.98 ha rocky coastline islet with a lower plant abundance and diversity than NM. More than half of the islet is covered by shrubs, about 30% by halophytic species in low densities and about 20% by herbaceous plants such as *Crithmum maritimum* ([@zoz028-B49]).

![Study areas: NG and NM islets, located on the southern coast of the Mallorca island (Balearic archipelago, Spain).](zoz028f1){#zoz028-F1}

Data collection
---------------

Lizard faces were collected during 2 spring seasons (5--15 April 2011 and 9--17 April 2013), 2 autumn seasons (7--10 October 2011 and 11--22 October 2012), and during 1-day visits in June 2011. Sampling was always carried out during optimal conditions for lizard activity, that is, mainly sun mild or no wind, and temperatures between 18°C and 29°C. Lizards were caught in pitfall traps placed within or next to the vegetation (47 traps in NM and 25 traps in NG). The snout--vent length (millimeters) and weight (grams) of each lizard was measured and the photograph of each individual was taken for later identification ([@zoz028-B30]). The gender of all individuals was determined in the field according to the presence or absence of developed femoral pores or, in a few cases, by counting the number of ventral scales when preprocessing individual images ([@zoz028-B47]).

Dietary analysis
----------------

To have a reference collection for the identification of seeds found in lizard faces we carried out a plant inventory on both islets. The content of each fecal sample was examined under a stereoscope and identified to the lowest possible taxonomic level. Since many of the food items were only fragments, we could not quantify consumed prey species, restricting us to qualitative data, that is, occurrence of prey in a dropping.

Data analysis
-------------

For each islet, we used these occurrence data to build adjacency qualitative matrices of occurrences of trophic interactions between lizard individuals and food items. We used R 3.4.3. ([@zoz028-B44]) to quantify nestedness (*nestednodf* function in "vegan 2.4-4"; [@zoz028-B31]) at population level and modularity (*computeModules* function of "bipartite 2.08", [@zoz028-B17]). This was done at both population level and for each season within each population. We used a metric of nestedness based on overlap and decreasing fill (hereafter *NODF*; [@zoz028-B1]) because it is less sensitive to species richness than other nestedness metrics ([@zoz028-B1]). *NODF* ranges from 0 (minimum nestedness) to 100 (maximum). To estimate modularity *Q*, we used the Beckett's algorithm ([@zoz028-B7]), which assumes the interactions to be bipartite; *Q* ranges from 0 (minimum) to 1 (maximum). To test if observed *NODF* and *Q*-values deviated significantly from our null models, we compared them against a distribution of 10,000 null model *NODF* values and 100 null model *Q*-values, respectively. We used 3 null models varying in their level of structure: Null models 1 and 2 of [@zoz028-B6] and Null model 3 termed quasiswap ([@zoz028-B28]). In Null model 1, every column and row are equiprobable and, therefore, only the total number of interactions is conserved. In Null model 2, the probability of occupancy of each cell in the adjacency matrix is the average of the probabilities of occupancy of its row and column (i.e., the total number of interactions of the involved pair of nodes; [@zoz028-B6]). Null model 3 is a so called nonsequential algorithm for binary matrices that preserves the exact row and column sums, and thus also connectance. Null models 2 and 3 are conservative for nestedness and modularity ([@zoz028-B20]). Null model 2 might exhibit high Type II error when detecting significant modularity ([@zoz028-B20]), and Null model 3 exhibits high Type II error when detecting significant nestedness ([@zoz028-B63]; [@zoz028-B9]; [@zoz028-B20]). In both populations, we used *z*-scores based on Null model 3 to compare the modularity between autumn and spring networks.

We assessed the relationships between individual specialization (degree) and 3 variables related to lizard size: length, weight, and body condition index (BCI, the residuals of the regression of lizard length against weight), accounting for the factor *islet* (NM or NG), and the factors: 1) *sex* (females, males, and juveniles) or 2) *season* (autumn, spring, and summer) by means of 2-way generalized linear models (GLMs in R 3.4.3.; [@zoz028-B44]). We used a Poisson error distribution and log link function. To test for differences in diet composition among lizard individuals with different traits (body size and sex) and season, we performed a redundancy analysis (RDA; [@zoz028-B45]) in R 3.4.3. with the *rda* function of vegan 2.4-4 package ([@zoz028-B31]). This function allows summarizing linear relationships between 1) components of the distribution of presence--absence adjacency matrix of individual-resource interactions and 2) 4 explanatory variables: *sex*, *season, length*, and *weight*. We tested the ordination significance by means of 999 permutations based on a reduced model.

For each islet, possible relations between spatial and 1) topological or 2) niche distances were tested by means of 2 Mantel tests based on Pearson's correlation and 9,999 permutations. To do that, we used geographic coordinates of traps to makes a spatial distance matrix, the shortest path lengths among lizard individuals in the network to make a topological distance matrix, and Jaccard similarity indices among lizard individuals to make a niche distance matrix.

Finally for each islet, we compared intra- versus intergroup Jaccard Similarity values with respect to sex and season by means of Mann--Whitney--Wilcoxon tests using the *wilcox.test* function of the "stats 3.4.3." package of R 3.4.3.

Results
=======

Population structure
--------------------

A total of 129 fecal samples were collected in NM (81 in autumn, 42 in spring, and 6 in summer, [Table 1](#zoz028-T1){ref-type="table"} in [Online Appendix I](#sup1){ref-type="supplementary-material"}) and 62 in NG (23 in autumn, 27 in spring, and 12 in summer, [Table 1](#zoz028-T1){ref-type="table"} in [Online Appendix I](#sup1){ref-type="supplementary-material"}). Overall, 97 lizard individuals (41 females, 49 males, and 7 juveniles, [Table 2](#zoz028-T2){ref-type="table"} in [Online Appendix I](#sup1){ref-type="supplementary-material"}) could be sex identified in NM (corresponding to 104 fecal samples) and 53 lizard individuals (21 females, 28 males, and 4 juveniles, [Table 2](#zoz028-T2){ref-type="table"} in [Online Appendix I](#sup1){ref-type="supplementary-material"}) in NG (61 fecal samples). Both populations were strongly male-biased and had the same proportion of juveniles. Six lizards in NM and 5 in NG were captured between 2 and 4 times. Seven of the recaptured lizards were found in more than 1 season and 6 were found in more than 1 year. Each sample from recaptured lizards contained between 1 and 2 food items. Only the millipede *Polydesmus* sp. 1 was found in more than 1 fecal sample from the same individual. A total of 24 of the 27 seeds found in fecal samples in NM and 14 of the 16 seeds found in NG could be identified.

###### 

Chi-squared (Chi^2^) and significance (*P*) of 2-way GLM analyzing the relationship between BCI and specialization (degree) of lizards considering the factors *islet* (NM and NG) and *sex* (females, juveniles, and males) (*N *=* *131)

  Effect              Chi^2^   *P*
  ------------------- -------- -------
  BCI                 0.932    0.334
  Sex                 1.632    0.442
  Islet               1.758    0.185
  BCI × Sex           0.025    0.987
  BCI × Islet         0.240    0.624
  Sex × Islet         4.771    0.092
  BCI × Sex × Islet   0.686    0.710

###### 

Chi-squared (Chi^2^) and significance (*P*) of 2-way GLM analyzing the relationship between BCI and specialization (degree) of lizards considering the factors *islet* (NM and NG) and *season* (individuals captured in autumn, spring, and summer) (*N *=* *124)

  Effect                 Chi^2^   *P*
  ---------------------- -------- -------
  BCI                    0.360    0.549
  Season                 5.169    0.075
  Islet                  0.079    0.779
  BCI × Season           1.084    0.582
  BCI × Islet            0.093    0.760
  Season × Islet         1.504    0.471
  BCI × Season × Islet   0.511    0.774

Individual specialization and diet composition
----------------------------------------------

Most fecal samples contained few items (1--3) whereas a few contained more than 5 ([Figure 1](#zoz028-F1){ref-type="fig"} in [Online Appendix I](#sup1){ref-type="supplementary-material"}). In our analyses of the fecal samples, we identified 43 invertebrate morphospecies (3 Arachnida, 2 millipede \[Diplopoda\], 35 Insecta, and 3 Mollusca; [Table 3](#zoz028-T3){ref-type="table"} in [Online Appendix I](#sup1){ref-type="supplementary-material"}) and 3 seed morphospecies (*Rubia peregrina* and 2 unidentified; [Table 3](#zoz028-T3){ref-type="table"} in [Online Appendix I](#sup1){ref-type="supplementary-material"}). Diet composition ([Figure 2](#zoz028-F2){ref-type="fig"} in [Online Appendix I](#sup1){ref-type="supplementary-material"}) and frequency of occurrence (Table 4 in [Online Appendix I](#sup1){ref-type="supplementary-material"}) of food items were similar in the 2 islets. In both populations, the most frequent prey order was Coleoptera (28.7% on NM and 31.3% on NG), which was found in 37.6% and 61.5% of lizard individuals in NM and NG, respectively. The most frequent family of Coleoptera was the weevils (Curculionidae; 62.5% and 56.1%, respectively; Table 4 in [Online Appendix I](#sup1){ref-type="supplementary-material"}), but on both islets the number of items found varied seasonally. Feces of NM individuals contained most weevils in autumn, whereas those from NG did so in spring (Table 4 in [Online Appendix I](#sup1){ref-type="supplementary-material"}). In both islets, the second most frequent order was Hymenoptera (22.3% of the diet in NM and 22.1% in NG and 48.4% of the NM individuals and 46.2% of the NG individuals). The family most frequently found in this order was ants (Formicidae; 89.3% and 86.7%, respectively). The ranking of the remaining orders varied slightly between the 2 populations. The content of seeds was similar in both islets (4.4% of the diet in NM and 5.3% in NG and 12.9% of NM individuals and 13.5% of NG individuals). At NM, seeds were found in faces only in autumn and spring, being scarcer in spring than in autumn, and at NG, only in spring and summer, being very scarce in both seasons.

![Ordination of the first and second constrained axes of RDA of the relationships between diet composition of lizard individuals and 4 explanatory variables (arrows): *sex* (female, juvenile, and male), *season* (autumn, spring, and summer), *body length* and *body weight* in the islets NM (left), and NG (right). Symbols indicate lizard individuals (squares) and food items (triangles). Colors of squares indicate the season in which the lizard was captured and colors of the triangles indicate the type of food item (see legend). Only Axis 1 and the explanatory variable season significantly influenced the ordination.](zoz028f2){#zoz028-F2}

###### 

Niche overlap among lizard individuals calculated as mean Jaccard's interaction dissimilarity (mean) and standard deviation (SD) of pairs of lizard individuals belonging to the same or different groups of sex and season in each islet

  Lizard group   Intragroup   Intergroup   Mann--Whitney--Wilcoxon test                       
  -------------- ------------ ------------ ------------------------------ ------- ----------- ---------
  NM                                                                                          
   Total         0.926        0.171        --                             --      --          --
   Females       0.937        0.151        0.924                          0.174   1,335,900   0.026
   Males         0.924        0.175        0.924                          0.174   2,535,300   0.996
   Juveniles     0.958        0.092        0.926                          0.177   12,171      0.571
   Autumn        0.860        0.242        0.960                          0.117   3,137,700   \<0.001
   Spring        0.936        0.137        0.960                          0.117   1,476,100   \<0.001
   Summer        0.882        0.155        0.964                          0.089   5,798       \<0.001
  NG                                                                                          
   Total         0.941        0.147        --                             --                  
   Females       0.936        0.174        0.948                          0.141   134,570     0.503
   Males         0.939        0.136        0.944                          0.144   264,450     0.062
   Juveniles     0.917        0.129        0.922                          0.151   466         0.766
   Autumn        0.855        0.274        0.962                          0.127   86,201      \<0.001
   Spring        0.952        0.111        0.967                          0.109   119,040     \<0.001
   Summer        0.861        0.160        0.955                          0.117   39,303      \<0.001

Statistics *U* and significance (*P*) of U-Mann--Whitney--Wilcoxon tests comparing intra- and intergroup niche overlap are shown.

Network structure
-----------------

At both sites, networks were moderately nested, but significantly higher than predicted from Null models 1 and 2 (Table 5 in [Online Appendix I](#sup1){ref-type="supplementary-material"}; NODF~NM~ = 10.77; NODF~NG~ = 10.22), although significance disappeared when compared with Null model 3. Modularity values (NM: *Q* = 0.55; NG: *Q* = 0.58) were only significantly higher than predicted from Null model 3 (Table 5 in [Online Appendix I](#sup1){ref-type="supplementary-material"}). Modularity *z*-scores were higher in autumn (NM: 1.92; NG: 3.65) than in spring (NM: 1.16; NG: −0.72).

Lizard traits versus specialization and diet composition
--------------------------------------------------------

We did not detect any significant relationship between individual specialization (degree) and length, weight, and BCI (only BCI results are shown, [Tables 1](#zoz028-T1){ref-type="table"} and [2](#zoz028-T2){ref-type="table"}). At NM, the RDA was significant (*F*~6,\ 79~ = 1.8, *P *=* *0.001) and extracted 1 significant axis that explained 54.8% of the constrained variance and 7.1% of the total variance (*F*~1,\ 79~ = 5.8, *P *=* *0.001). Only the predictor variable "season" significantly influenced the ordination, separating lizard individuals in autumn from those in spring. The autumn food items that mostly influenced the ordination were the millipede "*Polydesmus* sp. 1" and the ant "*Pheidole* sp. 1", whereas 2 Diptera "Pipunculidae sp. 1" and "Scatopsidae sp. 1", and the Hemiptera "*Cixius* sp. 1" were mainly found in lizards from spring ([Figure 2](#zoz028-F2){ref-type="fig"}). At NG, the RDA was also significant (*F*~6,45~ = 1.5, *P *=* *0.002) and extracted 1 significant axis that explained 34.3% of the constrained variance and 6.6% of the total variance (*F*~1,45~ = 3.1; *P *=* *0.016). In this islet, season was also the only predictor that significantly influenced the ordination, separating lizard individuals from autumn, spring, and summer. The food items that mostly influenced the ordination in this case were the millipede "*Polydesmus* sp. 1" and the Coleoptera "Staphylinidae sp. 4" in autumn; the 2 snails *Eobania vermiculata* and *Cochlicella acuta* and the Diptera "Scatopsidae sp. 1" and "Pipunculidae sp. 1" in spring; and the 2 ants "*Tetramorium* sp. 1"; and "*Pheidole* sp. 1" in summer ([Figure 2](#zoz028-F2){ref-type="fig"}).

The composition of modules in both networks was consistent with the RDA ([Figures 3](#zoz028-F3){ref-type="fig"} and [4](#zoz028-F4){ref-type="fig"}). In both networks, Diptera species mainly occur in modules dominated by lizards from the spring (Module 11 in NM, Module 3 in NG, [Figures 3](#zoz028-F3){ref-type="fig"} and [4](#zoz028-F4){ref-type="fig"}) whereas millipede species mainly occurred in modules dominated by lizards from autumn (Module 12 in NM and Module 5 in NG, [Figures 3](#zoz028-F3){ref-type="fig"} and [4](#zoz028-F4){ref-type="fig"}). As shown by both module composition and RDA ordination, the consumption of more than 1 food item (flies, ants, and seeds), which may require more handling experience by an individual, was rare. This was especially true for NM males and NG females. Geographic distance was not significantly related to either topological (NM: *R* = −0.002, *P *=* *0.51; NG: *R *=* *0.036, *P *=* *0.24) or niche distance (NM: *R *=* *0.009, *P *=* *0.36; NG: *R* = −0.006, *P *=* *0.56).

![Network module composition of the interactions between lizard individuals (left boxes) and food items (right boxes) of NM separated in 3 seasonal subnetworks. The width of the boxes is proportional to the percentage of interactions in the seasonal subnetwork. Colors of left boxes indicate lizard sex (see legend). Colors of right boxes indicate the food item group (see legend). Numbers and dashed line boxes refer to modules in the 3-season-compiled network. Note that not all modules have species in all seasons.](zoz028f3){#zoz028-F3}

![Network modules composition of the interactions between lizard individuals (left boxes) and food items (right boxes) of NG separated in 3 seasonal subnetworks. See [Figure 3](#zoz028-F3){ref-type="fig"} for details.](zoz028f4){#zoz028-F4}

Niche overlap among individual lizards
--------------------------------------

Niche overlap of lizards at NM was significantly higher among females than between females and males and juveniles ([Table 3](#zoz028-T3){ref-type="table"}). Such differences were not detected at NG. At both sites, niche overlap among individuals was significantly lower within the same season than among seasons, and, niche overlap was significantly higher among spring lizards than summer and autumn lizards ([Table 3](#zoz028-T3){ref-type="table"}).

Discussion
==========

The broad food niche of *P. lilfordi* at population level contrasted with the low individual food niche (specialization, degree) in both populations considered. Such a high intrapopulation variation suggests that the lizards respond plastically to variation in food availability. The network analysis suggested the same. The significant nestedness pattern, albeit low, gives a deeper insight into the nature of the individual diets. A few lizards had a relatively wide diet whereas most lizards had a diet that was a subset of that of the generalists. The absent or low modularity supports this conclusion, that is, the few generalists destroy any modularity pattern. The diet seems not be driven by variation in body size or sex but partially reflects the seasonality of food. This effect of season was removed by analyzing seasonal networks. Now a stronger modularity was observed, especially at NG in the autumn. At this level, diet differences were also observed between the 2 sexes. The variation between populations and seasons reflects the observed variation in food availability. For example, higher modularity in autumn than in spring indicates lower specialization in spring, in which availability of resources is usually higher. The absence of any relationship between geographic and network topological and niche distances of individuals in any of the populations might be driven by fine-grained spatio-temporally patchy distribution of food resources.

The diet was highly diverse including 40 morphotaxa of arthropods, 3 species of molluscs and seeds from 3 plant species. The dominance of weevils (Cuculionidae) and ants, and the low seed consumption in spring at NM is in accordance with [@zoz028-B36], [@zoz028-B40] and [@zoz028-B35]. [@zoz028-B40] have suggested that omnivorous (i.e., both plant and animal diet) lizards like *P. lilfordi* eat more plants and ants when other arthropods are scarce because immobile and clumped prey/plants increase net energy intake. We found a lower frequency and fewer types of plant structures in feces of *P. lilfordi* than previous studies and certainly lower than the expected for island populations ([@zoz028-B40]; [@zoz028-B13]; [@zoz028-B35]). In addition, the expected summer increase in plant consumption ([@zoz028-B40]) was not observed. Nevertheless, we cannot discard the possibility that some plant material could be underestimated, for example, food like nectar and pollen ([@zoz028-B64]; see Study caveats). We only observed an increase in ant consumption in the summer at NG ([Figure 3](#zoz028-F3){ref-type="fig"}). This complex pattern is consistent with the high spatio-temporal (both intra- and interannual) variation in the diet of *P. lilfordi* recently reported ([@zoz028-B35]).

To achieve this high food generalization at population level, *P. lilfordi* and other arthropod-consuming lacertids forage on a suboptimal diet of low profitable but clumped preys (ants, [@zoz028-B40]; [@zoz028-B15]), flying preys (flies, [@zoz028-B40]; [@zoz028-B13]), and plants ([@zoz028-B40], and our study). The contrast between the high generalization found at population level and the low level among individuals shows that the former encompasses a niche differentiation at an individual level, although some nestedness was observed in our study. Such contrast has been frequently documented for vertebrate and invertebrate diets ([@zoz028-B65]; [@zoz028-B69]; [@zoz028-B50]; [@zoz028-B10], [@zoz028-B11]; [@zoz028-B3], [@zoz028-B4]; [@zoz028-B5]), including 20 reptile species ([@zoz028-B4]). The study site setting and our methodology may in part have affected our results. For example, more recapture and resource availability data would be needed to better characterize the species adaptability at the individual level, that is, to know if high trophic plasticity leads to either a divergent ecological specialization of individuals or opportunistic behavior; opportunism being defined as a frequent diet switch driven by food availability variation.

The nested pattern of *P*. *lilfordi* diet agrees with previous findings in other individual-resource networks (e.g., [@zoz028-B2][@zoz028-B3]; [@zoz028-B5]; [@zoz028-B19]) and suggests rank preferences ([@zoz028-B3]) or at least the same top-ranked prey ([@zoz028-B25]) among individuals. Similar results of Null models 1 and 2 suggest higher nestedness than expected for estimated resources availability. Concordant with the ideal free distribution diet theory ([@zoz028-B21]), most individuals should consume preferable resources whereas only the most generalists should consume less preferable resources ([@zoz028-B3]). Likewise, the modular pattern found suggests group-level individual specialization, which may have important implications for conservation. On the one hand, it means lower vulnerability to changes in resource availability. On the other hand, it leads to functional intrapopulation heterogeneity, which potentially affects prey (animals and plants) heterogeneity, for example, increasing the quantity and quality of seed dispersal ([@zoz028-B72]). Since *P. lilfordi* individuals are relatively sedentary ([@zoz028-B57]; [@zoz028-B14]), spatial distribution of resources might explain modularity better than individual preferences. Mantel tests found no relationship between topological or niche distances among individuals and geographic distances among traps where they were captured; however, the spatial characterization of habitat type at a small scale could allow a more accurate assessment of the influence of resource spatial distribution on modular structure. Differences in results of modularity significance when using Null model 2 or 3 might be due to the small increase of connectance produced by Null model 2. Although these 2 null models produce fairly reliable results with modularity ([@zoz028-B20]), further studies are needed to better understand the sensitivity of modularity to these structural effects.

In both networks, the redundancy, modularity, and niche overlap analyses identified niche partitioning which partially may be explained by the variation in seasonal availability of food items. Higher niche overlap among females at NM is concordant with the greater sexual dimorphism on this island ([@zoz028-B46]). On NG, however, male niche was significantly wider than that of the female and we explain that by the despotic behavior of males ([@zoz028-B39]). Contrary to the expected higher specialization when resource availability increases ([@zoz028-B51]; [@zoz028-B68]), diet overlap was higher in spring in both islets, suggesting relaxed competition in this season. Indeed, the higher modularity in autumn than in spring is consistent with a stronger competition when resources are scarcer, which can also increase specialization ([@zoz028-B4]). In addition to morphological traits and seasonality, behavioral traits and spatial heterogeneity can influence resource niche partition ([@zoz028-B59]). We conclude that niche partition in island lizard populations is driven by a complex of factors. Besides sex, seasonality and trade-offs related to the capabilities required to handle and consume each type of food item, other factors such as spatial distribution of resources, individual personality, and experience (age) contribute to individual competitive ability and thus, to niche partition.

Study caveats
-------------

Downscaling from species to individuals in the study of trophic interactions in wild populations is a challenging task because it is difficult to obtain sufficient sample size to characterize the ecological specialization of each individual within a population. This study provides information on the factors that may influence the intrapopulation distribution of *P. lilfordi* resources. However, to demonstrate individual specialization, future studies should include at least 2 dietary analyses per individual ([@zoz028-B4]). Likewise, independent information about resource availability would be needed to analyze specialization among individuals in an ecological context. The low number of sampled juvenile individuals, as they are more difficult to capture in pitfall traps than adults ([@zoz028-B56]), excluded an analysis of the effect of age on diet composition in this study. In general, fecal sampling has been shown to be as good as stomach/digestive tract analysis ([@zoz028-B38]). However, it cannot be excluded that some of soft-bodied preys were destroyed during digestion and thus plant material could be underestimated, such as nectar and fruit pulp, as samples were dried before inspection rather than stored in alcohol. Finally, quantitative data, if present, rather than qualitative data may give better estimates of some network metrics ([@zoz028-B8]).

Concluding remarks
------------------

The analysis of trophic interactions within animal populations is revealing nonrandom patterns, which indicates heterogeneity in the distribution of resources. In an increasing number of species, generalization shows to be greater at the population level than at the individual level. Our results provide evidence in favor of this trend for 2 lacertid populations. The diets of *P. lilfordi* were quite similar in their composition, with a dominance of insects, especially Curculionidae and Formicidae. As in most previous studies on individual-resource networks, these interactions showed moderate but significant nestedness, but contrary to most of them they also showed moderate but significant modularity, both in annual and autumn networks. Lizard individuals, therefore, differed in their niche width but had a similar ranking of resources use, which seems to be driven, at least partially, by seasonality, differences in competition ability between sexes, and also likely by the skill acquired in handling certain types of items. On the one hand, our results suggest high plasticity of *P. lilfordi* to variation in resource availability. On the other hand, they also showed a niche resource partition even within the same season (autumn), suggesting that individuals from the same population of *P. lilfordi* are not ecologically equivalents. Thus further studies are needed to unravel the mechanisms underlying interindividual diet variation, which may affect population dynamics of this endangered endemic lizard species.
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======================
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